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Supplementary Figure 1 
SEM image of a representative supporting structure used to decouple the part from the 
substrate during pyrolysis. 
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Supplementary Figure 2 
Bright-field TEM image of a printed nickel beam overhanging a hole in the silicon nitride 
membrane. Numbers correspond to the grains used for mean particle size calculation. 
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Supplementary Figure 3 
TEM EDS characterization of the printed beams. (A) The region of TEM where the EDS 
spectrum was taken from. (B) EDS spectrum shows high nickel content. 
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Supplementary Figure 4. Stress vs. strain of additional six nanolattices. The original data 
shown in Fig. 4 in the main manuscript is presented in gray, additional data is shown in color.  
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Supplementary Figure 5 
Stress-strain diagram showing full compression data including the toe region for four 
representative nickel nanolattices. Letters on the graph correspond to (A) the toe region, (B) 
the elastic region, (C) layer-by-layer collapse, and (D) densification.  
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Supplementary Table 1 
Particle sizes collected from the bright-field TEM image shown in Supplementary Fig. 2   
 
N Size, nm N Size, nm N Size, nm N Size, nm N Size, nm 
1 37.24 9 33.05 17 17.43 25 12.14 33 12.82 
2 19.47 10 19.86 18 18.98 26 16.59 34 29.34 
3 33.79 11 16.73 19 23.25 27 25.43 35 21.67 
4 25.29 12 19.59 20 22.16 28 16.6 36 14.88 
5 30.55 13 19.03 21 15.15 29 16.61 37 18.95 
6 17.24 14 20.41 22 19.26 30 17.98 38 19.95 
7 31.06 15 22.85 23 16.61 31 14.29 39 21.81 
8 19.04 16 26.94 24 12.52 32 27.28 40 30.72 
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Supplementary Table 2 
Specific strength of solid-beam metal lattices fabricated using metal AM processes and 
electroplating into a template 
   
Material 
Lattice 
Type 
Process 
Beam 
diameter, 
μm 
Strength, 
MPa 
Relative 
density 
Material 
density, 
g/cm3 
Lattice 
density, 
g/cm3  
Specific 
strength, 
MPa/(g/cm3) 
Ref. 
Ti-6Al-4V Cubic 
Electron 
Beam 
Melting 
(EBM) 
810 23.70 0.063 
4.43 
0.26 84.92 
1 
970 34.70 0.078 0.32 100.42 
1480 89.10 0.159 0.65 126.50 
1780 180.20 0.216 0.88 188.32 
Ti-6Al-4V 
Topology-
optimized 
Selective 
Laser 
Melting 
(SLM) 
406 30.00 
 
n/a 0.50 60.00 2 
AlSi10Mg Diamond 
Direct 
Metal 
Laser 
Sintering 
(DMLS) 
405 1.42 0.050 
2.67 
0.12 10.63 
3 
502 4.72 0.075 0.17 23.54 
659 8.54 0.100 0.23 31.98 
765 12.61 0.125 0.29 37.76 
862 17.40 0.150 0.35 43.45 
Stainless 
steel 316L 
BCC 
Selective 
Laser 
Melting 
(SLM) 
162 0.20 0.023 
 
0.19 1.05 
4 
181 0.33 0.029 
 
0.23 1.43 
181 0.33 0.029 
 
0.23 1.43 
197 0.45 0.034 
 
0.28 1.61 
197 0.45 0.035 
 
0.28 1.61 
212 0.58 0.040 
 
0.32 1.81 
212 0.60 0.041 
 
0.33 1.82 
186 0.38 0.031 n/a 0.25 1.52 
210 0.55 0.039 
 
0.31 1.77 
230 0.79 0.047 
 
0.38 2.08 
249 1.00 0.055 
 
0.44 2.27 
165 0.32 0.030 
 
0.24 1.33 
166 0.33 0.032 
 
0.26 1.27 
186 0.47 0.036 
 
0.29 1.62 
188 0.46 0.034 
 
0.28 1.64 
222 0.83 0.047 
 
0.38 2.18 
211 0.73 0.043 
 
0.34 2.15 
Silver Octahedral 
Pointwise 
Spatial 
Printing 
35 0.60 0.065 
n/a 
0.50 1.20 
5 
38 1.27 0.270 1.74 0.73 
NiTi 
Octahedral 
Selective 
laser 
melting 
(SLM) 
248 21.00 0.252 
6.45 
1.63 12.92 
6 
Cellular 
gyroid 
298 29.00 0.252 1.63 17.84 
Sheet 
gyroid 
210 44.00 0.266 1.72 25.65 
Copper Octet 
Electropla
ting into a 
template 
1.011 221.84 0.53 
8.96 
4.72 46.95 
7 
1.025 136.29 0.54 4.82 28.28 
1.050 158.23 0.56 5.02 31.52 
1.098 179.54 0.60 5.35 33.54 
1.164 154.11 0.65 5.80 26.57 
1.178 241.14 0.66 5.91 40.82 
1.218 296.10 0.69 6.18 47.93 
 8 
1.323 266.56 0.76 6.83 39.02 
1.340 271.62 0.77 6.93 39.18 
1.378 332.70 0.80 7.16 46.48 
Nickel Octet This work 
0.30 18.17  
8.91 
2.52 7.20 
 
0.30 17.08  2.55 6.71 
0.28 8.91  2.60 3.42 
0.27 8.18  2.75 2.98 
0.35 6.94  3.03 2.29 
0.42 9.71  3.30 2.95 
0.32 12.31 
 
2.94 4.19 
0.36 12.87 
 
4.01 3.21 
0.33 7.50 
 
3.65 2.05 
0.32 8.81 
 
3.03 2.91 
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Supplementary Table 3 
Comparison of minimum feature sizes for metal additive manufacturing technologies   
# Technology/reference 
Machine/company/s
etup 
Layer thickness 
range, μm 
Lateral feature 
range, μm 
Beam 
diameter, 
μm 
Ref. 
Min Max Min Max 
1 
Selective Laser Melting 
(SLM) 
SLM Solutions SLM 
125 
20 75 140 
  
8 
2 
Direct Metal Laser 
Sintering (DMLS) 
EOS 20 80 300 700 
 
9 
3 
Electron Beam Melting 
(EBM) 
Arcam 50 200 500 
  
9 
4 LaserCUSING 
CONCEPT Laser 
M1 Cusing 
20 80 
   
9 
5 
Digital Part 
Materialization 
ExOne M-Flex 100 
 
60 63.1 
 
9,10 
6 
Direct Metal Deposition 
(DMD) 
POM DMD 105D 100 1600 
   
9 
7 
Laser Engineered Net 
Shaping (LENS) 
Optomec LENS 
MR-7 
25 
   
250 9 
8 
Laser Metal Deposition 
(LMD) 
BeAM MOBILE 
Machine 
100 
 
800 1200 
 
11 
9 
Rapid Plasma 
Deposition 
NORSK 
TITANIUM 
MERKE IV 
3000 4000 8000 12000 
 
12 
10 
Electron Beam Free 
Form Fabrication 
(EBF3) 
Sciaky EBAM 300 
  
3000 10000 
 
13,14 
11 
Ultrasonic 
Consolidation (UC) 
Fabrisonic 
SonicLayer 7200 
1500 2500 
   
15 
12 
Metal Powder Bed 
Fusion 
Renishaw AM250 20 100 
   
16 
13 Direct Laser Forming 
Trumpf TrumaForm 
LF130 
50 
   
200 17 
14 Digital Metal Höganäs 20 
 
40 
  
18,19 
15 
Electrochemical 
Fabrication (EFAB) 
Microfabrica 4 
 
10 
  
20 
16 Regenfuss et al., 2007 Powder-based 10 
 
55 60 
 
21 
17 Kullman et al., 2012 Wire-based 
  
50 250 
 
22 
18 Saleh et al., 2017  Inkjet-based 10 20 30 55 
 
5 
19 Takai et al., 2014 
Local 
electrophoresis 
  0.5 2.0  23 
20 Hirt et al., 2016 Local electroplating 0.25  0.8 5.0  24 
21 Visser et al., 2015 
Laser-Induced 
Forward Transfer 
(LIFT) 
  4 6  25 
22 Scylar-Scott et al., 2016 
Laser-assisted Direct 
Ink Writing (DIW) 
  0.6 20  26 
23 This work 
Nanoscribe Photonic 
Professional GT 
0.03 0.025 0.4 
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Supplementary Table 4 
Comparison of linear and volumetric throughputs of representative micro-scale metal 
additive manufacturing technologies (data adopted from ref.27) 
 
# Technology Material Feature size, μm Writing speed* Ref. 
1 
Direct Ink Writing 
(DIW) 
Ag 0.6-20 500-2000 μm s-1 26 
2 
Electrohydrodynamic 
(EHD) Printing 
Ag, Co, Cu 0.7-3.0 0.16-3.3 μm s-1 28 
3 
Laser-Induced 
Forward Transfer 
(LIFT) 
Au, Cu 4.0-6.0 3000 μm3 s-1 25 
4 
Focused Electron 
Beam Induced 
Deposition (FEBID) 
Pt 0.15-0.23 0.0002-0.0009 μm3 s-1 29 
5 Cryo-FEBID Pt 0.022-0.31 10 μm3 s-1 30 
6 
Meniscus-confined 
electroplating 
Cu 12.0-15.0 0.18-0.4 μm s-1 31 
7 
Local electrophoretic 
deposition 
Au 0.5-2.0 0.30-0.67 μm s-1 23 
8 This work Ni 0.025-0.4 4000-6000 μm s-1  
 
*Volumetric (μm3 s-1) or linear (μm s-1) writing speed is given when available  
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